The aim was to investigate and compare body image, body dissatisfaction, dieting, disordered eating, exercise and eating disorders among trainee health education/physical education (H&PE) and non-H&PE teachers. Participants were 502 trainee teachers randomly selected from class groups at three Australian universities who completed the questionnaire. H&PE males and females had significantly poorer body image and higher levels of body dissatisfaction, dieting and disordered eating behaviors than non-H&PE participants. H&PE teachers were more likely to over-exercise and have exercise disorders, but very few self-identified problems with objectively assessed excessive exercise behaviors. Lifetime prevalence of eating disorders was 12.5% in H&PE males, 0% in non-H&PE males, 7.7% in H&PE females and 6% in non-H&PE females. Few participants had received any past or current treatment. Of particular concern is the likelihood of the teachers' inappropriate and dangerous attitudes and behaviors being intentionally or unintentionally conveyed to their school students. Those planning school health education, nutrition education and school-based obesity prevention programs should provide suitable training for the teachers involved. Screening and treatment services among teachers may also be helpful in order to detect, treat and educate young teachers about body image, dieting, disordered eating and physical activity practices.
Introduction
School-based health and physical education teachers make an enormous contribution to the general health education and positive health behaviors of young people worldwide. In Australia and other Western countries, health and physical education teachers provide children and adolescents with information, teach skills and shape beliefs and attitudes about many health topics including nutrition, puberty, prevention of lifestyle diseases, movement skills, drug education, sex education, self concept, road safety and mental health. School health educators are increasingly expected to take a lead role in school-based activities for the prevention of childhood obesity [1] .
In examining the current roles of health and physical education teachers, there is a need to examine how they may be best trained and prepared for such a preventive role and, importantly, whether some groups of teachers may be personally susceptible to the very body image and eating problems that they are challenged with preventing among their school students [2] . Teachers' negative body image, inappropriate weight control advice and practices may be inadvertently modeled or unintentionally transferred to the young students in their care [2, 3] . On a more positive note, teachers who have been treated for and recovered from eating disorders or who have had a personal history of weight problems may be more empathetic and sensitive to students with similar issues [4] . The examination of health and physical education teachers' body image, eating and exercising attitudes and behaviors is an important consideration in assessing their needs for the delivery of curriculum, health education, health promotion and obesity prevention.
Body dissatisfaction, dieting and disordered eating behaviors are known to be prevalent among young people training for professional careers worldwide [5] , including nutritionists and those who have studied for food, health and exercise-related degrees [6, 7] . As early as 1989, Betty Larson [8] wrote about a new epidemic of females in food technology and dietetics training who were exhibiting characteristics of eating disorders, including body size overestimation and a pre-occupation with weight, shape and food. She then commented about the ethical dilemma of allowing these young women with eating disorders to study in such careers that revolve around food and health, both for their own well being and that of their future clients [8] . Research in this area has since confirmed that body dissatisfaction, dieting and disordered eating behaviors as well as sub-clinical and clinical eating disorders are indeed more prevalent in this group of food and nutrition professionals [9, 10] .
Furthermore, it has been noted that nutritionists, psychologists and dietitians may enter into these careers due to their own personal pre-occupation with food [11] [12] [13] . Similar to the situation among health professionals with food and nutrition majors, health education and physical education teachers are also immersed in a career that is involved with food, exercise and weight control as well as pressure to adhere to aesthetic body image ideals. Teachers of health education and physical education are likely to desire and require the perfect body in both their social and professional roles.
Evidence of this suggestion was reported in an Australian study of health education, physical education and home economics teachers, which found that 47% of the females and 15% of the males were currently dieting to lose weight [14] . Of females who were classified as being underweight (body mass index [BMI] < 20), a concerning 42% reported both the desire to be slimmer and current dieting to lose weight. Dangerous dieting behaviors such as excessive exercise (29% women, 22% men), fasting (19% women, 9% men) and smoking (7% women, 6% men) were also used by the male and female trainee teachers in that study [14] . Female trainee teachers further reported trying to induce vomiting (22%), vomiting (10%), and taking laxatives (19%) and slimming pills (8%) in order to lose weight. Finally, 14% of female trainee home economics and trainee health education/physical education (H&PE) teachers stated that they currently had an eating disorder. A comparison of physical education (PE) with non-PE participants could not be made in this early study, because it did not include non-health, non-PE or non-Home Economics participants and, therefore, one of the aims of the current study is to extend the earlier study and to compare recent findings with non-PE trainee teachers.
The other major research concerning body image among physical education teachers was conducted in New Zealand [15] . In this study, the body image and eating behaviors of 109 female trainee PE teachers were compared with a matched sample of 119 undergraduate psychology females. PE females scored significantly higher than their non-PE counterparts on measures of dieting and bulimia nervosa (BN) and they had significantly lower global self-esteem.
The aim of the current study was to assess and compare the body image, body dissatisfaction, dieting, disordered eating and exercise behaviors of H&PE with a matched sample of those in non-food, non-health and exercise-related professions (non-H&PE). Specifically, it was hypothesized that male and female H&PE participants would have a more negative body image and higher levels of body dissatisfaction and be more likely to report dieting, disordered eating and excessive exercise behaviors than non-H&PE males and females.
Methods

Participants
A total of 511 male and female trainee teachers and undergraduates were invited to participate in the Body image and eating problems in trainee H&PE teachers study and 502 agreed (N= 295 H&PE, and N= 207 non-H&PE). The response rate was 98.24%. Participants were randomly recruited from departmental tutorial groups from the three major universities in Australia involved in training PE teachers. All H&PE teachers in Australian high schools are required to teach both health education and physical education to adolescent students.
Non-H&PE participants were enrolled in degrees such as geography, business studies, arts and primary school teaching. Participants 
Instruments
The questionnaire was adapted from a previously used survey among a similarly matched sample of trainee teachers [14] and included questions about age, date of birth, gender and self-reported height and weight. The questionnaire contained items to assess body weight perception (Do you think you are Too Thin, About Right or Too Fat?) and desired body weight ('What is your desired body weight?'; A little lighter; a lot lighter, present weight, a little heavier, a lot heavier (1) (2) (3) (4) (5) ). The body appearance rating [16] was used to assess body perception using a self-rating score from 0 to 10 (10 being 'perfect') for how the participant rates their own body appearance (Self) and their perception of how 'friends', 'other people' and the 'opposite sex' would rate them. This instrument has been successfully validated against several scales on the Eating Disorders Inventory [17] with significant (P<0.001) negative Spearman correlation coefficients of between 0.55 and 0.67. Full validation details from the clinical manual [18] are available upon request from the second author. The Figure Rating Scale [19] asks participants to select their current body figure from a scale of body figure drawings labeled from A to I, beginning with very underweight (A) and increasing in size and adiposity to very obese (I). The scale is scored from 1 to 9 (A to I) and enables researchers to assess the participants' current perceived and ideal body as well as the discrepancy between the two. The same sex and opposite sex ideal bodies are also obtained using this scale. A discrepancy score is derived by subtracting the perceived self-score from the desired self-score.
Dieting behavior was assessed by asking: 'Do you currently diet to lose weight?' (Yes/No) and 'Do you currently diet to gain weight?' (Yes/No). Participants were given a list of 20 dieting and disordered eating behaviors and were asked to indicate whether they had used any of those methods in the last 12 months for weight control purposes (Yes/ No). Disordered eating behaviors included fasting for 2 days or more, vomiting, laxative use, smoking for weight control or appetite suppression, slimming pills and excessive exercise (defined as 2 hours or more per day, not related to professional training or sports team participation, despite illness or injury).
Past and current diagnosis and treatment of eating disorders were assessed by asking participants to report whether they had ever been diagnosed, treated or currently treated (Yes/No) by a health professional (doctor, dietician, psychologist, psychiatrist or other health professional) for anorexia nervosa (AN), BN, combined anorexia/bulimia or an exercise disorder. Obsessive exercise and exercise disorders were assessed using the Obligatory Exercise Questionnaire [OEQ] [20] . A score of 50 or greater on the scale indicates a probable exercise disorder. Days pre-occupied with exercise was assessed by asking how many days (out of the past 28) participants felt pre-occupied with exercise from none Z. Yager and J. O'Dea (0), 1-7 days (1), 8-14 days (2), 15-21 days (3), to 22-28 days (4) [18] .
Procedure
Small groups of 20-22 non-H&PE participants were identified by departmental heads at each university and then participants were randomly invited to participate in the study. It was verbally ascertained by department heads and the students themselves that none were enrolled in any coursework, degrees or lectures that were related to PE, health, food, nutrition or exercise.
Participants completed the questionnaire anonymously after giving verbal consent. Height and weight were self-reported and used to calculate BMI because body fatness measures were considered to be too time consuming and invasive. Approval to conduct the study was obtained from the University of Sydney Human Ethics Committee.
Data analysis
Data were entered into an SPSS database (Version 13) and analyzed using descriptive statistics. When data were interval, analysis of covariance (ANCOVA) (with age as a covariate) was run to determine the significance of age on the differences between H&PE and non-H&PE participants for males and females separately. When age was not found to have a significant effect as a covariate on that variable, a one-way analysis of variance (ANOVA) was performed. Where data were categorical, and cell counts were adequate, a Pearson's chi-square was used to determine the significance of the difference between the groups on each variable. Comparative analyses of each variable by gender and university group were undertaken to discount the effect of group as an influential variable in the data, but such analyses produced no significant differences.
Results
Body weight perception, desired body weight and dieting
Results comparing H&PE with non-H&PE males and females are given in Table I . Male H&PE participants were significantly more likely to perceive themselves as 'Too fat' and were less likely to perceive their current weight as 'About right' compared with their non-H&PE male peers (P < 0.05). The body weight perception of male H&PE and non-H&PE participants was also analyzed according to actual weight status. Among normal weight (BMI = 20-24.99) H&PE males (62%), a total of 6.9% reported being 'too thin' compared with 0% among non-H&PE normal weight males (58%). Among 'overweight' males (BMI > 25), 9.1% of H&PE males perceived themselves as too thin versus 0% of overweight non-H&PE males and 30.3% of H&PE and 13.3% of non-H&PE overweight males, respectively, desired weight gain v 2 (2) = 6.86, P < 0.05) The body weight perception of female H&PE and non-H&PE participants was also analyzed according to actual weight status. Of the H&PE (20%) and non-H&PE (22%) of females classified as underweight (BMI < 19.99), 55.61% of H&PE and 44.83% of non-H&PE participants wanted to be 'a little or a lot lighter'. The results were not statistically significant.
In H&PE (67%) and non-H&PE (56%) females classified as 'normal weight' (BMI = 20.00-24.99), 26.70% of H&PE and 13.52% of non-H&PE females reported that they thought they were 'too fat' (v 2 (1) = 5.80, P< 0.05) and 89.2% and 86.7%, respectively, wanted to be 'a little or a lot lighter'. Not Significant (NS) Female H&PE participants were significantly more likely to report current dieting to lose weight as shown in Table I (55% versus 42%, P<0.05) and this finding is in line with the weight perception and desired weight trends given above suggesting that they are more dissatisfied with their current weight and more likely to desire weight loss than their non-H&PE peers. Dieting status of females was also analyzed according to their actual weight status. Of the 36 H&PE and 29 non-H&PE females classified as underweight (BMI<19.99), 44.00% (n = 11) of underweight H&PE and 38.10% (n = 8) of underweight non-H&PE participants indicated that they were dieting to lose weight. Of the 119 H&PE and 74 non-H&PE females classified as normal Body image and eating problems in trainee H&PE teachers weight (BMI = 20.00-24.99), 59.66% (n = 71) of H&PE and 43.24% (n = 32) of non-H&PE females indicated that they were dieting to lose weight which was a statistically significant difference (v 2 (1)= 4.92, P < 0.05).
Dieting and disordered eating behaviors
The dieting behaviors of male H&PE participants were similar to those of non-H&PE males (Table I) , but their disordered eating was more prevalent. More H&PE than non-H&PE males reported Z. Yager and J. O'Dea fasting for 2 days or more (7% versus 2%), smoking for weight control or appetite suppression (5% versus 2%), vomiting (4% versus 0%), laxative abuse (4% versus 0%) and using slimming pills (4% versus 0%). Statistical analysis of these data was unable to be performed due to low cell numbers among non-H&PE male data, but descriptive results suggest a greater prevalence of disordered eating among H&PE males with 4-7% of H&PE males involved in disordered eating practices which were not present among their non-H&PE counterparts. Among females, dieting and disordered eating behaviors were present among both H&PE and non-H&PE participants (Table I ). In general, H&PE females reported greater use of 18 of the 20 dieting and disordered eating behaviors listed (with the exception of vegetarian diets and not swallowing food). H&PE females were more likely to report use of all of the disordered eating behaviors. Descriptive analysis of the frequencies in Table I suggests that 7-19% of female H&PE and 4-12% of female non-H&PE participants reported disordered eating. These differences were further analyzed using a mean (SD) dieting and disordered eating frequency score and these results are given in Table II . Female H&PE participants reported a significantly greater number of dieting (P<0.01) and disordered eating behaviors (P<0.05) than non-H&PE females. There were no variations in these reports with any H&PE or non-H&PE participants in the underweight, normal weight or overweight categories.
Body dissatisfaction
The Body Appearance Rating, Figure Rating Scale and discrepancy scores of participants are given in Table III . The Body Appearance Ratings of H&PE males were consistently lower than those of the non-H&PE males but this did not reach statistical significance. The H&PE males perceived the ideal male body as significantly larger than the ideal male perceived by non-H&PE males (P<0.01).
The differences in Body Appearance Ratings between female H&PE and female non-H&PE participants were more pronounced than those among males. Female H&PE participants generally gave themselves lower ratings than the non-H&PE females and these differences were significantly (P < 0.05] lower for their self-perception (self-score) compared with non-H&PE females (Table III) . Both male and female H&PE participants perceived the ideal male figure to be significantly larger than non-H&PE participants. These data are presented and illustrated in Fig. 1 .
Current and past history of eating disorders
Overall, 2.81% (n = 5) of the 178 males who chose to answer this question (112 H&PE and 66 non-H&PE) reported being diagnosed, treated or currently treated for an eating disorder by a health professional. Lifetime diagnosis and treatment for eating disorders were reported by 3.57% (n= 4) of H&PE and 1.52% (n= 1) of non-H&PE males. Overall, 12.50% of H&PE males and zero non-H&PE males reported a perceived history of an Body image and eating problems in trainee H&PE teachers eating disorder and 3.57% of H&PE males and 1.52% of non-H&PE males reported a perceived current eating disorder. Of those who reported current diagnoses and treatment, one non-H&PE male reported current treatment for combined AN/BN and an exercise disorder, two H&PE males reported current diagnosis and treatment for combined AN/ BN and one H&PE male reported current treatment for combined AN/BN and an exercise disorder. Of the 315 females who chose to answer this question (181 H&PE and 134 non-H&PE), 6 .98% (n = 22) reported being diagnosed, treated or currently treated for an eating disorder by a health professional. Lifetime diagnosis and treatment for eating disorders was 7.73% in H&PE females and 5.97% in non-H&PE females. In total, 17.60% H&PE females and 12.50% of non-H&PE females reported a perceived history of an eating disorder with 5.52% of H&PE females and 5.97% of non-PE females reported a perceived current eating disorder. Only two PE females and one non-PE female were receiving current treatment for their eating disorder.
Excessive exercise and exercise disorders H&PE males and females were significantly more likely to score highly on the measure of excessive exercise (Table IV) and they were also more likely than non-H&PE participants to have a probable exercise disorder. In addition, 13.04% of H&PE males and 7.56% of H&PE females indicated that they were pre-occupied with exercise for 22 to 28 out of the past 28 days, which represents a very high level of exercise pre-occupation. None of the non-H&PE males or females indicated that they had felt pre-occupied with thoughts of exercise to this level. Non-H&PE females were more likely than H&PE females to report no pre-occupation at all with exercise (v 2 (1)= 15.00, P < 0.001).
Discussion
The results of the current study suggest that young health education and physical education teachers may be more susceptible to negative body image and higher levels of body dissatisfaction, dieting, disordered eating, eating disorders and probable exercise disorders than their same age peers involved in careers that are not related to food, health education or exercise. The slightly greater prevalence of body image concerns and disordered eating and exercise behaviors identified among the young teachers in this study may be a result of them being immersed in a culture of fitness and health, higher Z. Yager and J. O'Dea social norms of diet and exercise and explicit or implicit emphasis on body weight and shape for professional competence [21, 22] . There is also a possibility that young people with a body image or eating problem may be attracted to health education or physical education teaching due to their personal pre-occupation with food and exercise and perhaps with some sort of desire to address, investigate or satisfy their own eating and body image issues. An interesting finding of this study was the identification of a larger ideal male figure on the Figure  Rating Scale by both the male and female H&PE students. It is unknown as to whether participants interpreted the larger figure size as increased adiposity or muscularity, though the latter is assumed to be the case, indicating a preference for a muscular male ideal among H&PE teachers of both sexes. The pressure for greater muscularity in male H&PE teachers may come from outside their educational sphere from sources such as the mass media and the gym culture [23] , but also from their fellow health and PE teachers. This suggestive finding requires further investigation in the form of a qualitative study among teachers and trainee teachers in health education and PE. Body image and eating problems in trainee H&PE teachers
The muscular male ideal scores were higher than those found in earlier studies of young adult males and females [24, 25] , which suggests that the trend towards a more muscular ideal for males may have increased since the late 1980s or that there is a particularly high degree of pressure for a muscular male body among trainee H&PE teachers who participate in certain types of high-impact sports. Again, these findings should be further explored and clarified using interviews and other qualitative methods. The desire for a more muscular body is concerning in light of the fact that body dissatisfaction precedes the internalization of the thin ideal among women [26] and this trend towards body dissatisfaction among men may also promote the internalization of the muscular ideal among young men, thus, potentially resulting in further body dissatisfaction and body image problems.
The high level of body dissatisfaction among the H&PE teachers of normal and underweight status represents a distorted and negative body image which may precipitate dieting. Dieting is likely to fail due to the biological mechanisms that aim to prevent weight loss [27] and may lead to extreme methods of dieting and the spiral model of disordered eating [28] . Disordered eating and exercise behaviors may then have severe physical and psychological consequences for these young people [29] . It is concerning that these young H&PE teachers, many of whom have inappropriate beliefs and attitudes about weight control and a tendency toward eating, exercising and body image problems, are very likely to be given the duty of care for schoolchildren who may have their own body image problems and concerns. Having teachers with such an inappropriate view of weight issues involved in the planning and delivery of nutrition education, promotion of physical activity, school health promotion or school-based obesity prevention is a very concerning proposition.
It was not a particularly surprising finding that both male and female H&PE participants were more likely than non-H&PE males and females to report past and current eating disorders, as this had been suggested by earlier studies [14, 15] , but it was somewhat surprising that so few had sought any assistance for a problem that they must have at least heard about in their lectures at high school or university. The reduced likelihood of young people seeking treatment for eating disorders on their own, especially when the person is a young male, has been identified in the research literature [30] and, unfortunately, the current study suggests that this problem still exists within teacher training programs. The figures representing probable eating disorders or exercise disorders in the current study were also higher than prevalence rates in studies of other college students of between 1.00% and 4.20% [30] [31] [32] [33] [34] and this may be due to an increased risk or better detection or diagnosis among the current sample of young H&PE teachers. 'Exercise disorder' indicates the proportion of participants who scored high enough on the OEQ to indicate the presence of an exercise disorder. *P < 0.05, **P < 0.01, ***P < 0.001.
Z. Yager and J. O'Dea
The prevalence of exercise disorders in research studies is difficult to compare due to the absence of an accepted definition and the lack of Diagnostic and Statistical Manual of Mental Disorders, Fourth edition (DSM IV) criteria and questionnaires to measure their prevalence in men and women [35] . The presence of exercise disorders may be diagnosed in clinical interviews by high OEQ scores, detection of more than 2 hours of exercise per day and continuing to exercise while ill or injured. In H&PE participants (41% of H&PE males and 32% of H&PE females) in the current study, the likelihood of a probable exercise disorder was higher than the 8% prevalence in males in an earlier study [36] . These inappropriate attitudes and behaviors of young teachers towards what is essentially obsessive exercise may be conveyed to their health education and physical education students in schools, along with inappropriate and dangerous attitudes towards body weight and shape, dangerous methods of weight control and unachievable ideals of bodily perfection for males and females. Having a teacher convey such messages is likely to create body image concerns and eating problems among vulnerable school students. Also, from another perspective, health and physical education teachers who fail to attend to their own health and well-being may be less effective health promoters.
The findings of the current study extend those of earlier studies [14, 15] and suggest that male trainee PE students may be at a greater risk of eating problems and obsessive exercise behaviors than their non-PE peers, but that both PE and non-PE young women are likely to develop such problems. These findings present challenges in terms of detecting, treating and preventing such health problems on university campuses, particularly during PE teacher training. There is also some suggestion that body image awareness training may be helpful to teachers involved in the delivery of school-based obesity or eating disorder prevention. The findings also suggest the need for university students, school teachers and their students to have access to health services and screening for eating disorders. Teachers in the community and trainee teachers should be encouraged to assess their own eating and exercising behaviors, and both males and females should be able to access appropriate health services, screening, treatment and preventive services.
We suggest that professional training programs include a focus on the personal preparation of trainee health education and physical education teachers to help them become aware of such potential body image pitfalls of their occupation and to assist them to identify and improve their own body image concerns. Previous suggestions regarding the quality of health education teacher preparation has focused on the professional development needs of students and university teaching faculty, as well as the need for baseline research data on which to base standards and future development [37] . Failure to address trainee teachers' body image problems may also lead to the inadvertent modeling or unintentional transfer of poor body image, disordered eating and exercise attitudes and behaviors to school students [38] .
There are a number of limitations that restrict the generalizability of our results. These include limitations in the size, statistical power and representativeness of the sample of H&PE and non-H&PE teachers and trainees in our country. Other limitations include the use of self-reported rather than measured height and weight, lack of a measure of body composition and lack of an instrument for measurement of body image among males. Newer instruments, now available [39] [40] [41] , will be more effective for measuring the desire for increased or decreased muscularity and adiposity among males.
